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invention relates to a water saving val ve having a function of mxing air
bubbl es into water being supplied through a hose or a water pi

kground Art [0002] Devices to be fitted to a kitchen unit orﬂm“mwmm"””m
head to m x air bubbles to a 10 high ratio into tap water that is %
supplied are known (see Patent Literaturle 1) (see Patent Literature-2).-

Such a device is enployed to prevent water from splashing in a washing Work
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i nprove the feeling of the water flow touching the skin when

shower. [Citation List] 15 [Patent Literature] [0003] Patent Lite
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Technical Field
5 [0001] The present invention relates to a water saving valve having a fu

mixing air bubbles into water being supplied through a hose or a water pipe.
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[0002] Devices to be fitted to a kitchen unit or a shower head to mix air bubbles to a

10 high ratio into tap water that is being supplied are known (see Patent Literature 1) .(see

Patent Literature 2). Such a device is employed to prevent water from splas

hing in a

washing work or improve the feeling of the water flow touching the skin when taking a

shower.
[Citation List]

15 [Patent Literature]

[0003] Patent Literature 1: Jpn. Pat. Appln. Laid-Open Publication No. 2005-205326

Patent Literature 2: Jpn. Pat. Appln. Laid-Open Publication No. 2008-237601

Summary of Invention
20 Technical Problem

[0004] The known prior art has problems to be solved as described below.

If air bubbles in large quantity are mixed into water while water is being

supplied to a shower head, it provides not only an effect of improving the shower taker’s

feeling but also an effect of saving the quantity of consumed water. However,

the water

25 saving effect is small when air bubbles are mixed into water only to a low ratio, whereas

the shower taker’s feeling of water flowing on the skin is no particularly good when air

bubbles are mixed into to an excessively high ratio. Thus, a mechanism for mixing air

into water to an optimum ratio stably and accurately is required. Additionally, a



[ 0004] The known prior art has problens to be solved as described below |If
air bubbles in large quantity are mxed into water while water is being
supplied to a shower head, it provides not only an effect of inproving the
.shower taker's feeling but also an effect of saving the quantity of
consuned water. However, the water 25 saving effect is small when air
bubbl es are m xed into water only to a Iow ratio, whereas the shower
taker's feeling of water flowing on the skin is no particularly good when
air bubbles are mxed into to an excessively high ratio. Thus, a mechani sm
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required. 2 mechanismis require d with ease,

stout and avail abl gh@bbRcl OMHRIPré®nt invention is thFroQtlkeacivalt shilfg RaRSaRAt
invention is to provide a water saving valve that neets the foll ow ng

r equi r emenhgetsithOfdd®iviiOregoirstierithih dieve-soeniid {boee igentifik@pioblepds) |t can be
fitted to a hose or a water pipe for supplying water. 5 (2) It is stout.
(3) It can b Isemtedgtedup ahosasren w8Bet pipe dor supplPmebvaen [ 0005] The fol | owi ng
arrangenent s Provide means for solving the above problens.

5 (2)Itis stout.

(3) It can be serviced with ease.

Solution to Problem
[0005] The following arrangements provide means for solving the above problems.
10 <Arrangement 1>
A water saving valve comprising: an upstream side link mechanism part for
linking the valve to a water pipe; a water receiving flask part for receiving tap water from
the water pipe; a tapered hole part linked at an end thereof to the downstream side of the
water receiving flask part with the cross-sectional area of its flow path gradually
15 decreasing toward the other end thereof; a conduit part linked at one end thereof to the
other end of the tapered hole part and having a large diameter section of a large outer
diameter at the one end side, a small diameter section of a small outer diameter at the
other end side and a ﬂow path running along an axial part thereof from the one end to the
other end with a uniform cross-sectional area, the-large diameter section having an air
20 suction port running through from the axial part to the outer peripheral surface; a sleeve
having a support body part rigidly securing part of an axial hole to the conduit part and an
eaves-like section surrounding the outer peripheral surface of the large diameter section
having the air suction port with a gap for introducing air from the outside; and a
downstream side link mechanism part for linking the sleeve to a downstream side piping.
25 [0006]
<Arrangement 2>
The water saving valve described under Arrangement 1, wherein the water

receiving flask part, the tapered hole part and the conduit part are connected in series so as



.10 <Arrangenent 1> A water saving valve conprising: an upstream
'side link mechanismpart for linking the valve to a water pipe; a water
receiving flask part for receiving tap water fromthe water pipe; a tapered
:hol e part linked at an end thereof to the downstream side of the water
receiving flask part with the cross-sectional area of its flow path
gradual |y 15 decreasing toward the other3 end thereof; a conduit part |inked
at one end thereof to the other end of the tapered hole part and having a
large dianeter section of a |large outer dianeter at the one end side, a
snmal | di angtsdbwsesonBon &tis ande@thlof thét WiteheddTPing flagk pArld8ndthBbn@iepayi kg and
a flow path running along an axial part thereof fromthe one end to the
ot her end astbstantially fuaifoint casslas eoks-edréibn atlethe wadyefrbar geerti amieesthaegidi on
having an air 20 suction port running through fromthe axial part to the
out er peri phaeel whereas e wates reseivenghHesknpparthasup greater lsoaby-spetional arga df the
securing part of an axial hole to the conduit part and an eaves-|ike

section subYglasgiohdhe wates iecstvingHasknraraandsihe tapesedohole part|and dee epnsudtnart
section ving the air suction port., with_.a for .introduciing air _fromthe
oorst 0o. BNy ekt Sl Sfbadarpol indtatinte SR el hap Dbl A thiapered by o

to a downs am si de piping. 25 [0006] <Arrangenent 2> The wat er
savi ng val ve descri bed under Arrangenent 1, wherein the water receiving
flask partggoh tapered hole part and the conduit part are connected in
series so gs to show a common axis and each of the water receiving flask
part and t harga idt 3part has a substantially uniformcircular
cross-section all the way froman end to the other end thereof, whereas the
wat er receiving fl @& veadrt salviay ealgs dadceibed nnda- Aratigenivat 1ased, aherfelethe
interface of the water receiving flask part and the tapered hole part and

t he condQi vpgiream §dhligk megharasme pagy theswaterctecemilg fiask padt therepdred bolegeg of

the conduit part and the tapered hole part. [0007] <Arrangenent 3> The
wat er savi rfgdkg cendyit partiare mtegidlby forped whd prdlin slaevis ang the gasynstrgam side fmk

upstream si de, | i.nk nmechani sm t, the ter receiving fl ask, part, .the
L oner od hoPtEChanith g ARt ek BF sftbrd Sateidly oS hRant fiiduitrg
sl eeve and .t he d St side |ink chani sm.part, are i ral |l v. for med
Snd i e ol duBeS YRhER Tl formeH bn TRy A3 REREAL SfitEec 81 B8 ee ViapRide

e i S RGP s e BRI GUELRGR S USSR o
at part 1350pfhebRRI BHle 2F tRaievef the sleeve. [0008]
[0008]
<Arrangement 4>
The water saving valve described under Arrangement 1 or 2, wherein the
upstream side link mechanism part, the water receiving flask part and the conduit part are
20 integrally formed while the sleeve and the downstream side link mechanism part are
integrally formed, the tapered hole part is structurally separated so as to be removably
fitted into the water receiving flask part, the water receiving flask part and the conduit part
are linked to each other by way of a through hole having a cross-sectional area smaller
than the conduit part, and the sleeve is rigidly secured to the conduit part by means of a
25 male screw formed on the outer peripheral surface of the large diameter section or the
small diameter section of the conduit part and a female screw formed at part of the axial

hole of the sleeve.

[0009]



<Arrangenent 4> The wat er saving val ve descri bed under
‘Arrangenent 1 or 2, wherein the upstreamside |ink mechanismpart, the

wat er receiving flask part and the conduit part are 20 integrally fornmed
-while the sleeve and the downstream side |ink nmechanismpart are integrally
formed, the tapered hole part is structurally separated so as to be
renovably fitted into the water receiving flask part, the water receiving
flask part and the conduit part are linked to each other by way of a

t hrough hol e having a cross-sectional area snaller than the conduit part,
and the sl eg¥fnpémédtg>dl y secured to the conduit part by nmeans of a 25 nale
screw fornmed on the outer peripheral surface of the |arge dianeter section
or the small di anet®e watei sdingialvhdesspibediuhdgradady ehAlrrandeaivatsel seoayit #.0r ned
at part of the axial hole of the sleeve. [0009] 4 <Arrangenent 5>

The wat er gehergiy theadross-steisaral bred ofi Hebellova pgthof thr somdyie per ismade tortegyeater,
wherein the cross-sectional area of the flow path of the conduit part is
nmade to be thanethe shmy ofhe eross-sesipnal arepeoicig Jlovs pathjob iy othereendost the éapereg
path of th t her d of the.tapered hol e part and the cross-sectional
area of thloliRaTaAY {ﬁ?eoﬂoﬁﬁef’t}or[ag@rfﬁ]‘)f ratlrasr\’ﬁg?r‘éﬂ?rt'& The wat er. saving val ve
descri bed H{b%]:) any of Arrangenents 1 through 5, wherein a check val ve that
allows air'to pe sucked fromthe air suction port toward the 10 conduit but
prevents tap 1a rem flowi ng out fromthe conduit part toward the air
suction port |sg§g%r£ta??ned in the inside of the air suction port. [0011]
<Arrangenent 7> The water saving valve described under any of Arrangements 1 through 5,

wherein a check valve that allows air to be sucked.from the air suction port toward the
10 conduit but prevents tap water from flowing out from the conduit part toward the air
suction port is contained in the inside of the air suction port.
[0011]
<Arrangement 7>
The water saving valve described under Arrangement 6, wherein the check
15 valve has a cylindrical section that can freely move in the inside of the air suction port, the
area of the gap formed between itself and the inner wall of the air suction port being
sufficiently small if compared with the area of the axial hole, and a bulged section
arranged at the outer periphery of an end section of the cylindrical section and located
between the eaves of the sleeve and the outer surface of the conduit part to limit any move
20 of the cylindrical section from the air suction port to the conduit part, and the check valve
releases the axial hole end of the cylindrical section between the eaves of the sleeve and
the outer surface of the conduit part to press the axial hole end of the cylindrical section
against the eaves and prevent tap water from flowing out from the air suction port through
the axial hole of the cylindrical section under the pressure of tap water flowing out from
25 the conduit part toward the air suction port when air is sucked in from the air suction port
toward the conduit.
[0012]

<Arrangement 8>



The water saving val ve descri bed under Arrangenent 6, wherein the check 15
val ve has a cylindrical section that can freely nove in the inside of the

air suction port, the area of the gap fornmed between itself and the inner

-wall of the air suction port being sufficiently small if conpared with the
area of the axial hole, and a bul ged section arranged at the outer

peri phery of an end section of the cylirdrical section and | ocated between
t he eaves of the sleeve and the outer surface of the conduit part to limt
any nove 20 of the cylindrical section fromthe air suction port to the

condui t part, and tfig gherkawW vavé Qb&ABES uhds %'@Aﬂ%g{%nﬁ:ﬂ@ Plhrbiih

cylindrical section between the eaves of the sleéve and the outer surface

of the congdHireinp@etwdiér REGIngG tlack Pt @bnthidk @ ARG £6f tragiend Xhyt RAEiER dbjesgst | ONn
agai nst the eaves and prevent tap water fromflowi ng out fromthe air

sucti on pogtttihpirsoi¢ap witer. axi al hol e of the cylindrical section under the
pressure of tap water flowing out from25 the conduit part toward the air
suction pol013hen air is sucked in fromthe air suction port toward the
conduit. [0012] <Arrangenent 8> 5 The water saving val ve
descri bed GAJEREZERSNSP Arrangenents 1 through 7, wherein the water
receiving flask par

f h I f bj
getting into tap wa 'lthg tf%%’irigagalgﬁpf%‘fﬁl gﬁiré‘h{l& y ot &HXnge%eghgf‘ﬁ?@C <(51\S/|) ng

val ve desc r h [
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side of the conduit. [0014] 10 <Arrangenent 10> he wat er saving
val ve desc[gongp under any of Arrangenents 1 through 9, mhereln ei ther the
upstream side |link nmechanismpart is nmade to be a nmale screw structure and
t he dowlst remmsgiedent 10 nechani smpart is made to be a female structure or
t he upstream side |ink mechanismpart is made to be a fenmale screw
structure and the I1Bedwsinssavergrvalivedesaribrd madéraamysoh Aaangemsnisadéroeeth® a

mal e screw structure. Advantageous Effects of |nvention [0015]
wherein either the upstream side link mechanism part is made to be a male screw structure

and the downstream side link mechanism part is made to be a female structure or the
upstream side link mechanism part is made to be a female screw structure and the

15 downstream side link mechanism part is made to be a male screw structure.

Advantageous Effects of Invention
[0015]
<Effect(s) of Arrangement 1>

20 The water saving valve of Arrangement 1 can be fitted at an intermediary part
of a tap water piping to mix air with tap water. It can mix the tap water received from the
water receiving flask part through the tapered hole and the air sucked in from the air
suction port in the conduit part to establish an optimum ratio for the mixture of the tap
water and air.

25 <Effect(s) of Arrangement 2>

A size of the hole is selected to make it possible to automatically and easily

manufacture a water saving valve having a complex internal structure by a cutting

operation and the hole structure is optimized.



<Ef fect(s) of Arrangenent 1> 20The water saving valve of Arrangenent 1 can
be fitted at an internediary part of a tap water piping to mx air with tap
water. It can mx the tap water received fromthe water receiving flask
.part through the tapered hole and the air sucked in fromthe air suction
port in the conduit part to establish an optimumratio for the m xture of
the tap water and air. 25 <Effect(s) of éArrangenent 2> A size of
the hole is selected to nake it possible to automatically and easily

manuf acture a water saving valve having a conplex internal structure by a

cutting 09%@@%&%ﬁo?ﬁ%ahggﬁaﬁb§ structure is optimzed. 6 <Effect(s) of

Arr angenent e eaves-like section surrounding the |arge

di ameter section Cpge bRl AkeBELHoR sArrdliMRhE (HEBRAR diNRERr sdigiof Rk 8 fHGH Y
saving valve is nade to have a two-piece structure. 5 <Effect(s) of

Arrangenenin 4>imple manner vdienCte tehéird apet edvingl wlywalist made ke kbl twotpiédeed
into the water receiving flask part, the tapered hole part can be repl aced
accordi ng $tocture application thereof to adjust the water flow rate.

<Ef fect(s) of Arrangenent 5> 10Water can be accelerated by the tapered hole
part andJejEéieels) b AsEngdReddt strongly fromthe conduit part to the

Sowe{Toart s ce bl 5 b L ool P R R B
f t i | d t.h t ide t t t he. f]. f 5
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that the tagpe Ehob/gws out fromthe conduit part toward the air suction
port. A shower 8 or a tap having a water blocking function at the

downst r eam<giffdey H I AbRnfdhéRd>by providing a check valve. <Effect(s) of
Arrangenent 7>
10 Water can be accelerated by the tapered hole part and ejected to splash out
strongly from the conduit part to the downstream side by selecting a sufficiently large
cross-sectional area for the flow path of the conduit part.
<Effect(s) of Arrangement 6>
If the exit of water is blocked at the downstream side to stop the flow of tap
15 water, the hydraulic pressure in the inside of the conduit part rises so that the tap water
flows out from the conduit part toward the air suction port. A shower head or a tap having
a water blocking function at the downstream side can be fitted by providing a check valve.
<Effect(s) of Arrangement 7>
As air is sucked in from the air suction port toward the conduit, air enters
20 from the axial hole of the cylindriéal section. As tap water tends to flow out from the
conduit part toward the air suction port, the axial hole end of the cylindrical section is
blocked by the eaves to make it possible to prevent the tap water from flowing out.
<Effect(s) of Arrangement 8>
A filter is provided to prevent any foreign object(s) getting into the tap water
25 from flowing to the downstream side of the water saving valve. As a result, the water
saving valve itself is made to be provided with a filtering function and can be serviced

with ease.

<Effect(s) of Arrangement 9>



As air is sucked in fromthe air suction port toward the conduit, air
enters 20 fromthe axial hole of the cylindrical section. As tap water
tends to flow out fromthe conduit part toward the air suction port, the
.axi al hole end of the cylindrical section is blocked by the eaves to nake
it possible to prevent the tap water fromflow ng out. <Effect(s) of
Arrangenent 8> A filter is pbrovided to prevent any foreign
object(s) getting into the tap water 25 fromflowing to the downstream side
of the water saving valve. As a result, the water saving valve itself is

made to be provi ded\ vbrhpleR tirbhilest flévg if fonaed erthapgrt sadRrd@p Seitetiic edchviridd
ease. <Effect(s) of Arrangenent 9> , A conplex turbulent flowis
formed at fiom per tondnérte thapdomatseeam ssiddl slotvang ed ldrgeo mrasreectionaluarta.t oltiehe
downstream si de 'showi ng a | arge cross-sectional area. The turbulent flow
gi ves of f rinibstont dlewy givey effinoirss amhaitbegtions., Therdfergs p dlow feptifygng gylindgets i s
provided to rectify the difection of the water flow 5 <Effect(s) of
Arrangenenﬁ’“l"@‘;d to Tectify the CYI%OUBQ’V@?&@P&? de and the downstream side are

formed a tructures, t wat er savin al ve can be inserted into a

connect i §gs§s§e§¥gf@%o%%‘g§§‘§%g}re>d wat ersp;/:oegvmyt hvease. 10 IBrisef Deslcri ption
of Draw ngs [0016] Kl i i ! i i ter

savi ng va?ve[of E!(g‘rsr%’ee&pf'.téfﬁé&%g?gﬁ%a{lgdsggé@%\ﬁl{eza?vggdfr H,Pﬁés%/\% ersgg%t\iérle\rél\g

val ve fitted dflerda$ih@Walve@abe inserted into a connédtifg s3ctich & 4 ahfdadd v&)é.le‘?‘ﬁi&f t he
wat er saving valve fitted to a tap piping of a I5 water supply system

FIG 4(a) iwitlaedsat eral view of the upstream side piece of a water saving
val ve formed as two-piece structure and FIG 4(b) is a lateral view as
viewed in the direction of A FIG 5(a) is an end view of the
upstream side piece, FIG 5(b) is a longitudinal 20 cross-sectional view
t aken all@ndniefReseriptiemef Prawingsc) is a | ongi tudi nal cross-sectional view
taken along lLine C-C ) o . ) )
ﬁ)016] FIG. 1 is a longitudinal cross-sectional view of a water saving valve of
Example 1.
FIG. 2 is a lateral view of the water saving valve fitted to a shower head.
FIG. 3 is a lateral view of the water saving valve fitted to a tap piping of a
15 water supply system.
FIG. 4(a) is a lateral view of the upstream side piece of a water saving valve
formed as two-piece structure and FIG. 4(b) is a lateral view as viewed in the direction of
A.
FIG. 5(a) is an end view of the upstream side piece, FIG. 5(b) is a longitudinal
20 cross-sectional view taken along line B-B and FIG. 5(c) is a longitudinal cross-sectional
view taken along line C-C.
FIG. 6(a) is a lateral view of the sleeve, FIG. 6(b) is an end view and FIG.
6(c) is a longitudinal cross-sectional view. _
FIG. 7(a) is a lateral view of the water saving valve of Example 1 and FIG.
25 7(b) is a cross-sectional view thereof taken along line E-E.
FIG. 8(a) is a downstream side end view of the water saving valve of Example

1 and FIG. 8(b) is an upstream side end view of the water saving valve.

FIG. 9(a) is a lateral view of the water saving valve of Example 1 as viewed



FIG 6(a) is a lateral view of the sleeve, FIG 6(b) is an end view and

FIG 6(c) is a longitudinal cross-sectional view. FIG 7(a)
a lateral view of the water saving valve of Exanple 1 and FIG 25 7(b) is
.cross-sectional view thereof taken along |ine E-E FIG 8(a) is

downst ream si de end view of the water saving val ve of

8(b) is an upstream side end view of theSwater saving valve. FIG 9(a)

| at er al

view of the water saving valve of Exanple 1 as viewed 8 from

anot her direction and FIG 9(b) is a longitudinal cross-sectional view

t aken al ongydnh Bfother™ dlréal@an&@ﬁ@) 9

val ve of Exanple 2, of which q)g IS a perspective view of tapere
hol e unit &ﬁeﬂlereof and FI GS 10(b) 5 t hrough 10(d) are | ongitudi nal

cross-sectional views of different variations of tapered hole unit, while

FIG 10(e) is a | odgGSudid(anthrengist0 ¢ clustratd a watew sgviogivalye odiExantpép2y efd
hole unit 86 is fitted to the water saving valve of Exanple 1 and FI G

10(f) is aW}b‘Hgﬂqudl%%)l IS@rms@eg@& Viewaaf tgpesed hwsmnﬁg%&bweaf aapEHeS Highle
t fitted to | bt di f t
bt or' 200t S DB eyt B 5o S Bobdoe 5 e

to be fitted, i

| ongi t udi &t C%@gﬁg"‘@bfgﬁ%‘? Q/q 1%%11\/%8%5 %eﬁg%rg?yﬁv‘(/gméﬂag IEP%Q(a ')fﬁfrﬁﬁi %loge an

expl oded n
12(5) show SARCT SYE4 Y8 B Piect Wi Rle ¥EkKRnple 1 and FIG, 1008 K55 chhlinl)
FI G 12(a) cloSs-gectiondlivistdlisRding! RS9 aSBFdrb®@Rdle WieW ﬁ’tfted fl‘)ea f\#altér%ravr%@dvaﬁee
12(b) is 15 a perspective view of the filter. FIG 13 is a

per spect i vebiirewb9malifyirpparesiithé warg soxhgd vales of Bxdugplé iltted into a water
savi ng val ve of Exanple 5.

10 FIGS. 11(a) and 11(b) show a check valve to be fitted into a water saving
valve of Example 3. FIG. 11(a) is a longitudinal cross-sectional view of the check valve
and FIG. 11(b) is an exploded perspective view of the check valve.

FIGS. 12(a) and 12(b) show a filter to be fitted into a water saving valve of
Example 4. FIG. 12(a) is a longitudinal cross-sectional view of the filter and FIG. 12(b) is

15 a perspective view of the filter.

FIG. 13 is a perspective view of a flow rectifying cylinder to be fitted into a
water saving valve of Example 5.

FIGS. 14(a) and 14(b) are longitudinal cross-sectional views of a principal
part of a water saving valve of Example 6 that includes a check valve and illustrate its

20 operation.

FIG. 15(a) is a perspective view of an example of check valve that can be
employed for the example of FIGS. 14(a) and 14(b) and FIG. 15(b) is a longitudinal cross-
sectional view of an example of check valve obtained by modifying the shape of the
bulged section.

25 FIGS. 16(a) through 16(d) are longitudinal cross-sectional view of a main part

of a water saving valve, illustrating the operation of the check valve thereof.

Best Mode for Carrying Out the Invention

Example 1 and FI G

is

d

d
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FIGS. 14(a) and 14(b) are longitudinal cross-sectional views of a principal
part of a water saving valve of Exanple 6 that includes a check valve and
illustrate its 20 operation. FIG 15(a) is a perspective view of
-an exanpl e of check valve that can be enpl oyed for the exanple of FIGS.
14(a) and 14(b) and FIG 15(b) is a longitudinal cross-sectional view of an
exanpl e of check val ve obtai ned by nodi f§i ng the shape of the bul ged
section. 25FIGS. 16(a) through 16(d) are |ongitudinal cross-sectional view
of a main part of a water saving valve, illustrating the operation of the
check val v@otfier eoNowBagtprddesiEint@itiofavill e igsdabed bl vaybrerdhpes, 9 [0017] Now,
the present invention mAII be descri bed by way of exanples. Exanple 1
[0018]FIG 1 is a longitudinal cross-sectional view of a water saving val ve
of 5 Exanple 1. The water saving valve 10 is fitted in position
by being i Exsampledl t o a ni dway position of a hose or a water pipe. The
illustrated water saving valve 10 is |inked to a water pipe 12 at the
upstream elf818]1 t hBK&ol 1arfulangitudipplopriess-gestianalt Hiewdefwa statera pavéng valye of

t her eof E IE ng 15 may be a shower hose or a tap piping of a water
supply 595 EMP'I0- For exanple, a shower head 16 is linked to the downstream

side of the piping T&ﬁ% \A(/]éa‘%r s%(/{r}gtx}a%%l 10 1s %ﬁ%& By éosn? n )hg\al%%e ll’pr}sgr&t'tpcfftgy L?JFV] v&a&gt Iep

a kitchen nmay be I|i ownstteam Si ng

savi ng val H‘!&lt%ﬁ OF X R5seBdr a QRS Eﬁ: W ﬁ@ﬁat@@t\"«e&'&erbs\év aRfveCio fsNEiEh Gt ur e

shown in FIG 1 in cross sectiom Al the sanme t1me, e water saving val ve

10 rai ses thagripiRw atiee ikt e8dd e e flaiRash pipﬁng/vas arthdiswhit@amh@dhands
15 and/or the body skin of the user. Wth this arrangenent, the feeling of

t aki ng a shienesf. iTherpapingfibandyebe & khawe lpsapt attap pipingadfer watsr sghlic egbtens a
result, the charge for tap water can be reduced. [0019] Referring to FIG 1,
tap wat d0 gasssemale, axstwiwes dend die flinked tnathe rdosensirean \sidevef @, pipingal &r
receiving flask part 18, a tapered hole part 20 and a conduit part 32 are
20 ar rangeﬁtgréqh‘éem.aamwl?rqfna tW?éerui}@Pleréxﬁt@ndé 4 kitehea may dre Bakad ntg) thal ve

10. The wat receivin flask 8 receijves ta ter fr ter
pipe 12. T Wy madﬁgf ﬂlep}%iﬁ’lf’ i eé‘faF‘iEéi‘UP%da 1&%@%%5@1{1

St IR t@ea%ﬁﬁ&ngﬁm o de
;sgct on 56.and sAisiRile 4 AR Ble ﬁc%;}dtgﬂ) Béreasd Ve ﬁrﬁﬁ&:‘?o@'&v@f@?hﬁﬁngﬁ%h&d‘s o6
15 and/or the body skin of the user. With this arrangement, the feeling of taking a shower is
not affected if the quantity of water is reduced. As a result, the charge for tap water can be
reduced.
[0019] Referring to FIG. 1, tap water passes an axial section of the water saving
valve 10. A water receiving flask part 18, a tapered hole part 20 and a conduit part 32 are
20 arranged sequentially from the upstream side in the water saving valve 10. The water
receiving flask part 18 receives tap water from the water pipe 12. The tapered hole part
20 is structured in such a way that the cross section of its flow path is gradually reduced
from the upstream side toward the downstream side. The conduit part 32 has a large
diameter section 56 and a small diameter section 57. The large diameter section 56 is
25 linked to the tapered hole part 20.
[0020] The conduit part 32 has a flow path 38 having a substantially uniform cross-
sectional area at an axial section thereof. The large diameter section 56 has an air suction

port 30 that runs through from the flow path 38 at the axial section to the outer peripheral



25 linked to the tapered hole part 20. [0020] The conduit part 32 has a fl ow
path 38 having a substantially uniformcross- sectional area at an axi al
section thereof. The | arge dianeter section 56 has an air suction port 30
that runs through fromthe flow path 38 at the axial section to the outer
peripheral 10 surface. A check valve 64 is inserted into the air suction
port 30. Sleeve 50 is rigidly secured toothe conduit part 32 by a support
body 44 arranged at part of the axial hole. The sleeve 50 is provided with
an eaves-li ke section.46. The eaves | i ke section 46 surrounds the outer

_peri pher al SLEHJbI: a%eclg)ec t\meve ?&%H‘ah Mhe %‘I\’rtéugﬁo 389%"'3%“ t% g%p5(fl %a r&:}d]'yt

i nt er posed et ween hem 0 surroun end

vicinity ofechhg t&%ddahamppg& 3§%y%r§%)fmr{ o @pﬁ%gzte ﬁaptoc?f?ﬁe BEiMREN mem

[0021]Circle A of chain ne in 1 i1s"a long nal cross-sectional

vi ew of t heldehesl ivplbvRied SAOVNGved-BkORREieh UONThEksvek 8ikB s€dtiotd sirloufid 1 N
FIG 1 is a longitudinal cross-sectional view of the filter of the water

recei vi ng theasikepperiphtthl shiface dfhehe lBrgeatifmear adction 56f withe gt 48 irterposgl

val ve 10 accordi ng to the present invention will be described in detail by
referring thstwaeg thomarde tsieeve 6@ sweatindg theedthered andiis nipgnity| oo padgit part s a
| at er al vieM/sgomnn how, t he ter saving valve 10 is fitted into a shower
head 86. FI3éang With &snagg gytefposed bEvass ey how the water saving valve 10 is

shown 1 A0S, i £20Ehat 6 B uator Tl SuLab VoA e o e
to the Sho‘éﬁéckhwea %ﬁog}ﬁ'g {td ﬁﬁ%r@t&at helrgfeels\{)? c'h%]ﬁlohé 1% V(S ;' (?1% (%PalA

screw conform ng eva hdar 1S € re Specl

femal e Scr@r\%ssé%:%br%'i‘ ﬁ@\ﬂfé’f @E@QEI&P thﬁlesk%g%&l‘nﬁ f g4re ar@t18a” A 9{ the
dis

wat er saving valve 10 and a mal e screw section conform ng the standar

formed gp thefi@kfedn 6Nthe Whteh siihg valve ANgL¥BRTing &P tHehfreViahk @fivenfbh REIIVIR Ve
10 can be inserted into a piping or the |i ke whose conponent pipes are

l'inked by dwmbebesicneletmildrydefeering © HCr 2wnd denuoseariling rélateti keavsingndar d.  The

arrangenent of the screws will be described by referring to FIG 4(a) and
the succeel®0R3 rel &ed Brawicra)yicwTswwing bow she/wWatgr sexingeval G this fiiedneide t o
have di nensi ons i ncl udi % a dianeter of 2 cmand a total |ength of about 3

to 4 cm TiBeweriead86i §HS- T lieral gjays shaying hadbs wrieh savang revell risrfitedns of

the pipi nginto the piping 15 of the tap 17 of a water supply system.

15 As shown in FIG. 2, the sleeve 50 of the water saving valve 10 can be linked
to the shower head 86 by screwing the sleeve into the shower head 86. A screw
conforming to a relevant standard is employed. More specifically, a female screw section
conforming to the standard is formed at an end of the water saving valve 10 and a male
screw section conforming the standard is formed at the other end. With this arrangement,

20 the water saving valve 10 can be inserted into a piping or the like whose component pipes
are linked by male screws and female screws conforming to the standard. The
arrangement of the screws will be described by referring to FIG. 4(a) and the succeeding
related drawings. The water saving valve 10 can be made to have dimensions including a
diameter of 2 cm and a total length of about 3 to 4 cm. These dimensions can be adjusted

25 according to the dimensions of the piping.

[0023] FIG. 4(a) is a lateral view of the upstream side piece when the water saving

valve 10 is formed as two-piece structure and FIG. 4(b) is a lateral view as viewed in the

direction of A. FIG. 5(a) is an end view of the upstream side piece, FIG. 5(b) is a



[0023]FIG 4(a) is a lateral view of the upstream side piece when the water
saving valve 10 is formed as two-piece structure and FIG 4(b) is a |ateral
view as viewed in the direction of AL FIG 5(a) is an end view of the
-upstream side piece, FIG 5(b) is a 11 longitudinal cross-sectional view
taken along line B-B and FIG 5(c) is a longitudinal cross-sectional view
taken along line CC As showalin FIGS. 4(a) and 4(b), the piece
is provided with a male screw section 76 on the upstream side outer |ateral
surface. This part is linked to an upstream5 side piping or the like. A
part incl ugingfudiigl FBésLseBGoRIVvRSE tdkeR aléhgl BACB-BMndPSIT. 67&) 81 £ forlshthdinal
mechani sm part 14. The nmal e screw section 76 is preferably a male screw
conf or m ngcio@s-gectiohalwagw taktmnldag tine The, sl eeve 50 shown in FIGS. 6(a)
through 6(c) is the other piece. [0024] A conduit part 32 is arranged at the
downst ream si de of As sbowpsh Fé@m 4(ajl@nd G(jpi, ¢deepsbowsnpronided G8th 4 (nadle aodwa( c) .
The conduit part 32 has a | arge dianeter section 56 and a small dianeter
secti on 57sectiga 7|6ieﬂrg@e dipstresne pide evter dersbsurfacer dhisdut ilinkedifp an ppsigemi on
port 30. The spal|l djapeter section 57 is provided, on the outer peripheral
DUt ace” Snaf B PHMGRG A PEE sl bag thegrp SETrisectingr 16 *EEP%WB EPBIROrs |s
driven intaq.h t...ho 4 f e sl . 50 £ Fl . e t he
upstream squ% g}egfélag&g‘%&’ aﬁhgz{'lS%g%V\%élersecgenV? §S¥(§é0%p7écléciin{F tée)“}bl eagr%léjgeeggljegfrhe
upstream si ' t ' [ b .cytting
roral - such ageypER ATl LOIRY TERRACH oGBS Ml TR Y ¥

[ 0025] As s&@vpibee. FI G 5(b), the water receiving flask part 18 is arranged
in an axial section of the nmale screw section 76. The water receiving flask
part 18 re[oR4les t Apcodbuitphgr3 isairranped apdier damstré@anesiddonecuR@edm 2Qel S

| i nked at an end thereof to the downstream side of the water receiving

fl ask pdptpie& shwdvn inFIGS046) sed #{cdndhe apeduif paryBAtamd lyga didmeted s¢atmarsd t he
ot her end thereof The other end of the tapered hole part 20 is |inked to

one end 34 af acevallifiemster sedmn Sihelkeolasns diapgier s@pionH§ iy previdps Witk ap iy
ti 56 havi I di amet t . the side . of th d.34. T
ondui T parionsD PR s T8 Suitl e ehmet 60 Sk OHOSHOms " ROURHERT! Bt or
at the side of .the other end 36 th otrh[0§26 Afl?.wp@':hggis.?rh}anged
at an axi aﬁ"e?é)ét‘?" AFPAEHETVORTUOR Far ¢ "SINARPCHAS SEUSBb S Kt A Y UHIS or m
- ti f th her:
cross- Sect 1A BAGRUAbE WENGE0(RIE ENALIRERAN BplifanPLEEiEEG Hae

| ar ge di anet sect’i on i rovi e air ction runni ng

t hr ough 151%30hnRRdn ik lpRive RAL tedtut@f. TREuRKkah sRRGidRMhnk hd S RESh side

peri pheral surface thereof The water receiving flask part 18, the tapered
hol e part 32canrdntbeefonnedtiby tcupipt medl such &' ir@ngedaidnplagicl SSresgectise bipglkave a

common axis. As tap water flows fromthe water receiving flask part 18, the
fl ow pat h isguctetsced at the tapered hole part 20 so that the flow ng speed
of [0025] As shown in FIG. 5(b), the water recetving flask part 18 is arranged in an
axial section of the male screw section 76. The water receiving flask part 18 receives tap
20 water from the upstream. Tapered hole part 20 is linked at an end thereof to the
downstream side of the water receiving flask part 18 and its cross-sectional area is
gradually reduced toward the other end thereof. The other end of the tapered hole part 20
is linked to one end 34 of conduit part 32. The conduit part 32 has a large diameter
section 56 having a large diameter at the side of the one end 34. The conduit part 32 has a
25 small diameter section 57 having a small diameter at the side of the other end 36 thereof.
[0026] A flow path 38 is arranged at an axial section of the conduit part 32 and has a

substantially uniform cross-sectional area all the way form the one end to the other end.

The large diameter section 56 is provided with the air suction port 30 running through



5 water is raised and, as tap water flow ng at high speed is jetted out
fromthe narrowtapered hole part 20 into the flow path 38 of the w de
conduit part 32, the inside of the flow path 38 of the conduit part 32 is
‘hel d under negative pressure. Therefore, air is sucked fromthe air suction
port 30 and m xed with water flow ng through the flow path 38 of the
conduit part 32. 10 [0027]Both water redéiving flask part 18 of the
upstream pi ece and the conduit part 32 have a substantially uniform
circular cross-section all the way fromone end to the other end thereof
The cross- g6fil theTRiw PhBBOS Eh'@eaxmts%tdnet%%h“oﬂ&r fﬂeﬁﬁl‘ferﬁ’laéﬁfrfalg t}'le?ecﬁ‘r ehcer
than that of the tapered hole part at the interface thereof

Cr oss- sect ivaratecaivariy Mdskipag 1801Mhd lﬂaﬁerema{dle Batt DG afll Bilcehduinguit 321@% a&fangelale
tapered hole part 20 at the interface thereof. 15 Wth this arrangenent,

t he upstr eansgiaieops échaveakongnen axins4s sapcwatenfid ws fromcthel matea secehomflagk
FIGS. 5(a) through 5(c) can be prepared by way of a process including

bori ng thepﬁérlﬁot%eé‘w“hmtb li)mdeftdfattth‘etﬂpalf@ér@@ prst 20 paihat de figwinespecdodf a
narrowest drill borl the flow p th 38 the wat er receiving, flask part
18 and t Ae™RiEpdt oY - BarteP 25ty hﬁmeeeriStJmedb%qthfreporé% gfroVhe

1k part bt el RERe Bk t%ﬁé‘ % Uyahe & Snphl PaftoreBie gHE SHE "
i nvol ve an)ﬁog\pg@h% § {hte'c%gglﬁ)gyﬁlﬁﬁ% 1tsthQFd H%ﬂeh %gét ré}gﬁg CaTﬁ Bfo ?g aueguced

[ 0028] The Wwat accel érate apere n i'ercely
jetted outgfckedbhethe aRdiktioPpbrt 384nk %&&e“&m\m&rm@tﬁeugb{ t&eﬁ&@tpmg an
appropriate rel ationship between the cross-sectional area of the flow path
of the condgiftheahddPpart 58 cross- 25 sectional area of the narrowest hole
part (the other end of the tapered hole part 20) of the tapered hole part
20 and tl1Re[002Fs s - s dirith ovatdr raeadangflagkhpnrtal & ofsthe upareapopitce3dhd thgaonduiti garti S
only necessary to select drills for the above boring operations and the
process cad? heveecubstedially opiformzargulariseosprsectivnral the wae fions paeend tq He f | ow
path 38 of the conduit part 32 13 can be effectively reduced by naking
the cross- S8karican Merept, eéthFrQSﬁée(quB@J agea of B Watks recsidng flagkapart Bhisgreatgrer

L e Sy R RGP 2 b Bl eSSt e
suction por {1 g(gxd'uﬁ rﬁqgg%a%' tﬁaget{x ?O;f%r% %g&g@bglre r?gﬁculaq |i]he @1 er{a@g th% c:%'fr

suction por € accura ar Ive O the

fl ow patyh 3@1t9fthfshﬁnﬁ1%%b'ﬁtt tRAGpstiehnC SAP &Y Widvidy & ?s’s"s%ct%ﬁﬁf kefcrRRr s 30
~arranged at the small “dianeter section 5 Addi tional a check val ve 64

(FIG 1) Cﬁmmemcmm'sw)dhﬂongﬁ B@:)Ic@ﬁlbeq)r@;farédh@y% owqirb&es pRhidingOboriNg
O-ring 80 is fitted onto the outer periphery of the interface of the snall

di anet er sthetriamowsst laole padnef tiertgpered hoketpart Xelsyt meansSEE a Adreovdest drill, Bding
prevents 10 water from |l eaking fromthe interface of the sleeve 50 (FIG 1)
and the | athgellaw andt 3 oEthet Watar BGeivingoBokmag, 185@’3) thestaaerhtéﬂlekamartv?‘e @& the
sleeve, FIG, 6(h) is an end view and FI G 6{& IS | ongi t udi nal

cross- sect |"Bﬁ%1fj“ iogyvihe Rethspdgsrrfithe lnﬁ'é%‘éesﬂrha I??@Tsamét@‘}fjbg)ﬁhe wisatace af ther

Ir!sglaglr g&ég%‘é er , art %;k ﬁ%?é%gilngxth aﬂe&eg\e,fé) O gJPT](QZOCOé}gchEI: p&%%es‘g’%ogsﬂlg 5)
involve any complex cutting process, the manufacturing cost can be reduced.
[0028] The water accelerated by the tapered hole part 20 can be fiercely jetted out
from the conduit part 32 to the downstream side by selecting an appropriate relationship
between the cross-sectional area of the flow path of the conduit part 32, the cross-
25 sectional area of the narrowest hole part (the other end of the tapered hole part 20) of the
~ tapered hole part 20 and the cross-sectional area of the air suction port 30. Again, it is

only necessary to select drills for the above boring operations and the process can be

accurately optimized. The pressure in the inside of the flow path 38 of the conduit part 32



More specifically, the conduit part 32 is provided with a male screw
section 57 and the support body 44 is provided on the inner surface thereof
with a female screw section 82. As the nale screw section 78 is driven into
.the femal e screw section 82, the sleeve 50 is integrated with the conduit
part 32. The eaves-like section 46 is a cylindrical part 20 surrounding the
out er peripheral surface of the large dildneter section 56 (FIG 5) of the
conduit part 32 where the air suction port 30 is provided. The eaves-Ilike
section 46 is not held in tight contact with the outer peripheral surface

of the | arggn Bk atREVelP &duc 8 bP GnakiRE tIRAVRBSs-bdckibnal 8fdd BN OIS TafHBE et he
outer peripheral surface of the |large dianeter section 56 wth a gap for

i nt roduci ngoraiuft Farodn pleateo i the supi ef peseckshettwaan afcheimthe?bthe tMebf tHae
upstream side |ink nmechanismpart 14 (FIG 4) is nade a male screw
struct ur e tapered helegovirXtand dmatoff the dii svktioepbraiddsm part 54 is a female screw
structure or the upstreamside |link nmechanismpart 14 is made a fenal e
screw st rul®02fle andinghEeqinistior apitsi0de arppgedn dhaalargmdipmeter sertion Séathe a

mal e screw structure may be selected 14 freely. The water saying val ve 10
can be i nedF sudioppog L “éB??ﬁé‘&‘thS?F"é@EItyifB‘H’ed’FrI&n ieuRREE1Rf VP &he Brvp a2 t h

case O, ToKHIg Al AP RS RLE o eh B SPREbRRT  So e o

Exanple 1 anf,fk% Additionally, a check valve 64 (FIG. 1) can be contained in the inside of the

air suction port 30. An O-ring 80 is fitted onto the outer periphery of the interface of the

small diameter section 57 and the large diameter section 56. The O-ring 80 prevents

10 water from leaking from the interface of the sleeve 50 (FIG. 1) and the large diameter

section 56.

[0030] FIG. 6(a) is a lateral view of the sleeve, FIG. 6(b) is an end view and FIG.
6(c) is a longitudinal cross-sectional view.

As shown in these drawings, a support body 44 for rigidly securing part of the

15 axial hole to the conduit part 32 (FIG. 5) is arranged in the axial hole of the sleeve 50.

More specifically, the conduit part 32 is provided with a male screw section 57 and the

support body 44 is provided on the inner surface thereof with a female screw section 82.

As the male screw section 78 is driven into the female screw section 82, the sleeve 50 is

integrated with the conduit part 32. The eaves-like section 46 is a cylindrical part

20 surrounding the outer peripheral surface of the large diameter section 56 (FIG. 5) of the

conduit part 32 where th;: air suction port 30 is provided. The eaves-like section 46 is not

held in tight contact with the outer peripheral surface of the large diameter section 56.

The eaves-like section 46 surrounds the outer peripheral surface of the large diameter

section 56 with a gap for introducing air from the outside interposed between them.

25 -Either the upstream side link mechanism part 14 (FIG. 4) is made a male screw structure

and the downstream side link mechanism part 54 is a female screw structure or the

upstream side link mechanism part 14 is made a female screw structure and the

downstream side link mechanism part 54 is made a male screw structure may be selected



5 7(b) is a cross-sectional view thereof taken along line E-E. FIG 8(a) is
a downstream side end view of the water saving valve of Exanple 1 and FI G
-8(b) is an upstream side end view of the water saving valve. FIG 9(a) is a
Jlateral view of the water saving valve of Exanple 1 as viewed from anot her
direction and FIG 9(b) is a longitudinal cross-sectional view taken al ong
line F-F. 10Note that FIG 7(b) is a crbgs-sectional view taken along a

pl ane passing through a pair of air suction ports 30 arranged axially
symmetrically relative to the flow path 38 of the conduit part. On the

ot her hand, ' 1S.S ty k t : - I at
fre%i}g‘Th%(\pQﬁeﬂ[ %gﬁlgc\ra% 05&h e QAR e 'uﬁW[a cgggfi}’t&s% gﬂgloﬂ P apRdhi

does not pass "t hroug ir suction port 30. |[O wn in FIG 4(a)

t hrough FI GateQEIp)e,lztxﬁql £HR8 bl eaHKiri Kigh tHentpsiiBmi sidk aAd T2 dodnktrdein sidbScrémt er
receiving flask part 18, the tapered hole part 20 and the conduit part 32
are integr afrhgtufesr mred whil e the sl eeve 50 and t he downstream side |ink
mechani sm part 54 are integrally forned in Exanple 1. The sleeve 50 is
rigidy sel®03Hd t oFile7(episculatergaview 32 thy watse samhg valye eWEgempleohamBFIG| GS
5(a) through 5(c)) formed on_the outer peripheral surface of the small

di anet er >seép) i§rf Fossofectional vis thereoh daken gongnlipe B EHa Yakisradpwestisant i on

84 (FIG 6(.a) t h formed at part he . axi le of th

50. | [ 0033 AR FIEBreh 15 sy RUIE gD TavPce! A 10 bl R Sisreet soe”
or ot oot 1 ng ot T ket vP RIG ) Rl B i LB B S el

di amet er S%PE&%@R@I ad Rfved! REmEMVARE |dikGictC&ld PIG.ASbyaes 1&%&%%&}5&3 €

any obstacle formng the air suction port 30 by processing t ar ge
25 di amet edecigyll vRW aRendlbiy H&eFgf a drill or the like. Additionally, the
outer peripheral surface of the |arge dianeter section 56 that is provided
wi th thaoOair sucti dtpdiat F3G. i) ben sioky-sastioe wiew hakdnealgap adfland) passing
m nimal and satisfies the requirenent of introducing air fromthe outside.
Thus, it ithrougbsi pdieof air puaivngwrts 39tamapged exiallasymmetriealls relagivei tgrihoBpect s
15 fromentering and allows air to flow freely. Exanple 2 [0034]FI GS. 10(a)
t hr ough 10path B8iof theseangpid partywfrethe oahar hgnds I@% 999 1R gFsewedtiongk Visw\{pkenh
FIG 10(a) ,is a perspective view of tapered hole upjt 86 thereof and FIGS.:
10(b) "t hr otlgRe 28l HA orsagPesidnivued B Gleuen Pl views of dif1erent
vari ations t apeked. hol e it, 86, wWhile F Q(e). is a laonaitudin
cross-sectw@%%ajl vié@vgl%%wlhgﬁ%'o 8’[%0%1352%5&%&‘5 “W%'i.r?anééldf:gmgir{l?c n‘?%l t he
wat er sgvi I g ' I I3t -

3% ngrMa! 48 WherT¥&RhE ﬁ%@ﬂg%eﬁ’%e é@éﬁ:ﬁ (1)1})1% fart X %Ig tltfgb(%l?ibm é)ént32

cross-sectional " view show ng taper e unit t 0 a

water 10 sgy iiﬁtﬁguﬁy Y& Rt REE: f¥e ¥ dnd itROdRstreth stde@inkah&hagiami gagt s4al ve
of Exanple 1. te that only a single air suction port 30 is provided in

t he il | ustaratselgrabhg faned in Beavaplerl, Thenkees SAisyrigidivizecured toathe condifiti par 320rt s
30 can be provided. [0035]1In this exanple, the tapered hole part 20 (FIG
1) of the wattbe neale sergwiegbtion 88 (Hdmd@® through Sf@y fatertdam the wuter pstiphesalur e
that is separated fromthe other parts. The 15 tapered hole unit 86 is
renovabl y fsufaesdof theosmalediggmetar seetéasi 97 0§ the eendupapart 13 apd the, Eerpale serewavi ng

{ormea 8 SrTmgle G euhaubetdl rmedutpdst SLbE pre b obeete Koyt nat
[ id \ ak... h f M th. d hol 7. Th d
ol & 87 1 SOPEPhad w PR e Ee M tulir® b RAShR DOV BliplytR hRRFESS

gradual l'y 5?91%%%){%&%[9, tfeeNPS ik & athish 46 fBIOplto%tiHQ‘ﬂ’ﬂ:Séif §i%fion port 30 can be

made separate from the large diameter section 56. Then, the eaves-like section 46 does
not constitute any obstacle when forming the air suction port 30 by processing the large
25 diameter section 56 with use of a drill or the like. Additionally, the outer peripheral
surface of the large diameter section 56 that is provided with the air suction port 30 can be
surrounded with the gap 48 that is minimal and satisfies the requirement of introducing air

from the outside. Thus, it is possible to provide a structure that prevents foreign objects



20 side. A rubber ring 89 is fitted to the outer periphery of the tapered
hole unit 86. [0036] As shown in FIGS. 10(b) through 10(d), several kinds of
tapered hole units 86 whose opening areas at the upstream side are
.differentiated are prepared in advance so as to include | arge ones and
smal|l ones. Assune that tap water is supplied by way of water pipes under
constant hydraulic pressure. Then, tap water can be fed to the downstream
25 side at a low flow rate when a tapered hole unit 86 having a small
opening area is arranged in the flow path of the tap water. On the other
hand, tap VedRentealg BRI d1RAvd Hr folTROWIBWESL ream side at a high rate when a
tapered hole unit 86 having a |arge opening area is arranged in the flow
path of the tap water. Water nay preferably be fed at a relatively low 16
flowrate for a shower when washing hair. Water may preferably be fed at a
rel ati vel yEnampleé2 ow rate for a shower when washing a body. Thus, a tapered
hole unit 86 that is suited for the'§urpose of the use can be sel ect ed.

i B e TGRS it

ani 186, of 0 R ASEDER AHBrRetite Vg Ardanared e p SOarapt Sy TIGe v ve

thé’r aiﬂE} h@%‘f‘?& \RFR @gﬂ%‘?iﬁaﬂ%ﬁﬁ"ngﬁ%%ﬁfé%?%85%@65%”'? (EiebS Spbgte ?3?%1 e
0(b) t OL{Qltf't 8369 (&qiﬂle A 16'(9) fs%slt)gglgghrﬁi g%f)lsgsecjﬂgﬁgl)wev@ s?%%#%%w{}ﬁlé ?a&%fled

fl ow path has a cross-section I S const ant stream

to the downstd @ai §65iseiMEPYEdhd MatdrNQvindP 4108 JTOERiniAE t1 28 #MGanogy ibat ween
the water receiving flask part 18 and the flow path 38 of the conduit part.

As t he taphngiiudindleresistctBmal siedishdwihg Howohsitdpeesd, hdl@ugit 86 isefittedan alveatéred
into the flow path 38 of the conduit part at a raised flow ng speed to
reduce tlResavingrala¢ optaged thyemodiftihg phift oftigawhteB8avilig valee obRaampleplar NoteThen,
air is sucked into the inside of the flow path 38 of the conduit part 15 by
way of t he that onkyz singls aoruction el 30rapreyided i the dhwtrajed Ansigicer Hovevera to

t he downstream si de. LQ%QQJV%en t he #ﬁ ered hale unit 86 is fitted to the
wat er r ecel§FTSATY MHRRCHA A spgtion Rerts FPYigedo i s pinched between the

' X h : i ving | ask 11, of th

taper ed nolt8hit DERFL-RER hedprERfeRBha0 PiC o M Wi k
It, th it 8605 fi ; A

oot s AR s RAdnA o 3 dbutd Bk 106l PBhCHhe RRA! A0 TS

part 18 an ot easl cone out. On the en ‘the tapered

hol e uniit 8Betclddold Snif 86 fs88mbPAtdy FiRted WAS Bl WARGEVd it flaRiS KarP 88 b 8 Widg t O
be taken out, the user grasp the flange 88 and pulls it out by hand. The

rubber ri ngvitfy edick. t Ae siidvanFeFI8E. 40e) pho VDt dtht atpesedClivlé uhit 86ds foithed &yoVi Ng
operations 'arranging a flange 88 at an end of a cylindrical main body that is provided at an axial part
thereof with a tapered hole 87. The tapered hole 87 is formed with the cross-sectional

area of its flow path that is gradually reduced from the upstream side to the downstream

20 side. Arubber ring 89 is fitted to the outer periphery of the tapered hole unit 86.

[0036] As shown in FIGS. 10(b) through 10(d), several kinds of tapered hole units 86
whose opening areas at the upstream side are differentiated are prepared in advance so as
to include large ones and small ones. Assume that tap water is supplied by way of water

.pipes under constant hydraulic pressure. Then, tap water can be fed to the downstream

25 side at a low flow rate when a tapered hole unit 86 having a small opening area is
arranged in the flow path of the tap water. On the other hand, tap water can be fed to the

downstream side at a high rate when a tapered hole unit 86 having a large opening area is

arranged in the flow path of the tap water. Water may preferably be fed at a relatively low



25 [0039] O the water saving valve of Exanple 2 illustrated in FIG 10(f),
the upstream side |ink nmechanismpart 14, the water receiving flask part 18
and the conduit part 32 are integrally formed, while the sleeve 50 and the
.downstream side |link nechanismpart 54 are integrally formed. Additionally,
the water receiving flask part 18 and the conduit part 17 32 are linked to
each other by way of a through hole 21 hé&ving a cross-sectional area
smal l er than the conduit part 32. All the remaining parts are sanme as those
of Exanple 1 and the sleeve 50 is rigidly secured to the conduit part 32 by

means of a ARy eats FEreXsHoWerBpheANydsAfo AT WRERF niedrifersbly bas&I &fa felifivkRr 9€
di aneter section or the small dianeter 5 section of the conduit part 32 and

the femal ehigh i fu f@ch sowaheafwishihgaxbedy. "Ohe, aftapdiel Bbleame §thats
rubber ring 89 is enployed to rigidly secure the tapered hole unit 86 to

t he wat er rsaged Yorrthe phigeke phthe 68 catbwselected.t hWateapaviegl vhlgbecamsiitaBly beay be
rigidly secured to the water receiving flask part 18 alternatively by
screw ng t anpchsed phegnasyeroductien basip whgn fthsyearg magio 40 hayeas samg shyctared
11(b) shqw a check val to pe fitted into a water saving val ve of Exanple
3. FIG lﬁéfqﬁguﬁaWHﬁ%ﬁﬂﬁﬂpﬁgp-cross-sectional view of the check val ve and

valve 6 1 WOFTEG, c 26tk Bk PRCkS f‘r&ie?ﬁg"afaiw%'?%w%?ﬁ%ﬁr i ¥ indtng 15
having at bRy Firkipt foubbe of BROCHUEEY IHEAS A duBePYDEEGRl iR e,

bal | 66 angheosiheRBREed Rolk Sinfts 8b&H FIGISO 10(bS 15B8SK 19@) Van i dstabepedidiol e

68 has at an end an inner dianeter greater than the diameter of the ball 66

and at thel@bharth@agh aoleiXIn@hosdi fepath haraldréss-skétihal frea dadieédkstaal fribhe
tapered hole 68. Therefore, as the ball 66 is pressed against the inner

sur f ace 16f thdhep@teatma petled doohareds), ist bmploged 66 thel Gpks:dt Inde qlagtcR0 walanged64 at
the side of the tapered hole 68. The stopper 70 is a plate that has a large
number of bpiwsarHehvatesreceiviogdlaskpare b8 and therdtbwipath B8 od theprpduitipart.i 4s thapt ed
to prevent the pall 66 from com ng out. [0041] The check valve 64 _haying the
above- descriplsEsf binpnk 86 A H]B‘Hi Wy Rogifionglep waterisan g deceimts ths Hopneath B8 0§ thet i on

Dort 0 OB R B 0L S AR AL o
suction the conduit part. Then, air is sucked into the inside of the flow path 38 of the conduit part
15 by way of the air suction port 30 so that air is mixéd with water and fed to the downstream
side.
[0038] When the tapered hole unit 86 is fitted to the water receiving flask part 18, the
rubber ring 89 is pinched between the inner wall of the water receiving flask part 18 and
the outer wall of the tapered hole unit 86 to exert resilient force to both of them. As a
20 result, the tapered hole unit 86 is fitted into the water receiving flask part 18 and would
not easily come out. On the other hand, when the tapered hole unit 86 that is fitted into
the water receiving flask part 18 has to be taken out, the user grasp the flange 88 and pulls
it out by hand. The rubber ring 89 and the flange 88 are provided for such fitting and
removing operations.
25 [0039] Of the water saving valve of Example 2 illustrated in FIG. 10(1), the upstream
side link mechanism part 14, the water receiving flask part 18 and the conduit part 32 are
integrally formed, while the sleeve 50 and the downstream side link mechanism part 54

are integrally formed. Additionally, the water receiving flask part 18 and the conduit part



port 30. In other words, when air flows in along the direction of arrow R
the check valve 64 cannot prevent air fromflowng. On the other hand, when
the exit of water is closed at the downstream side of the water saving
.valve to stop the flow of tap water, the hydraulic 18 pressure in the
inside of the conduit part 32 rises and water tries to flow out fromthe
conduit part 32 toward the air suction port 30. As hydraulic pressure is
applied in the direction of arrow W the ball 66 is pressed against the
tapered hole 68 to block the flow of water. Thus, water never bursts out

fromthe aBy apdfhkedtoPCh odr bINRELHPLAhroRAgR MOWeS ] BallfRd BBssNecRordaRBrddavi Ng
a wat er bl ocking function at the downstream side can be fitted by providing

the check yalaller thdn ihe dohéuipart S2ICAlIQRe R@idini30 pafx@dRAfe 4s HIOA 8 Fxdaple 12( @)
and 12(b) show a filter to be fitted into a water saving val ve of 10

Exanpl e 4. aifGhe 32¢w) 50 $s agldbngécuredi toathe condist part 32 dnameznseof aimdlhecrtwl t er
and FIG 12(b) is a perspective view of the filter. An instance
of cont ai nifergned onjthe ewter7peripherah sunaee off thedgrgie\diameten sgstiorperr the $@ab diankrterwat er
savi ng val ve (FlI 1) \QHI be_described for this exanple, The filter 72 has
a funct i onSetiop A ©gdrispatt dA apphedemale et forged At oAt afghaarial holq gf the

0043] Genefal | e, net-li.keoki.lter. is.pinched in connegti 0

bi pi . revev g0  AfegL HEE 83 pblok 8 B 08 teells TS PRRRG TP iEtheo ¢ ne
resent i ' - [ LS j ' I RV I part
o "he a rgot iee8yind sk bt 150 HRRRL, BEtaished iy P B8 plafER il steito

filtering fpnGhiePRoceillt fidsk hak 1%’%1&@@4»@99? L&ewhys the Btméfitd theqatrbe
renovably fitted into the water receiving Tlask part 18 so that it can be

served with ease. 20 Additionally, as a result, any foreign object can be
prevented fromentering into the air suction port 30 or the |like. Exanple 5
[ 0044] FI1G Ex8mpk 3 perspective view of a flow rectifying cylinder to be
fitted into a 25 water saving val ve of Exanple 5.

[0040] FIGS. 11(a) and 11(b) show a check valve to be fitted into a water saving
valve of Example 3. FIG. 11(a) is a longitudinal cross-sectional view of the check valve
and FIG. 11(b) is an exploded perspective view of the check valve.

The check valve 64 is inserted into the inside of the air suction port 30 of the

15 water saving valve (FIG. 1). The check valve 64 is a cylindrical body having at an end
thereof a tapered hole 68. The check valve 64 contains a ball 66 and a stopper 70 is fitted
into the check valve. The tapered hole 68 has ét an end an inner diameter greater than the
diameter of the ball 66 and at the other end an inner diameter smaller than the diameter of

the tapered hole 68. Therefore, as the ball 66 is pressed against the inner surface of the

20 tapered hole 68, the ball 66 blocks the check valve 64 at the side of the tapered hole 68.

The stopper 70 is a plate that has a large number of through holes through which air and
water can pass and is adapted to prevent the ball 66 from coming out.

[0041] The check valve 64 having the above-described configuration allows air to be

sucked from the air suction port 30 toward the conduit part 32 of the water saving valve

25 (FIG. 1) but checks tap water flowing out from the conduit part 32 toward the air suction
port 30. In other words, when air flows in along the direction of arrow R, the check valve

64 cannot prevent air from flowing. On the other hand, when the exit of water is closed at

the downstream side of the water saving valve to stop the flow of tap water, the hydraulic



The flow rectifying cylinder 96 is arranged at the downstream side of the
conduit. The position indicated by a chain line in FIG 1 is suitable. Only
the sleeve 50 is extended in the downstreamdirection and the flow
rectifying cylinder 96 may preferably 19 be supported by and rigidly
secured to the inner surface of the sleeve 50. The flow rectifying cylinder
96 is formed by arranging a | arge nunbetgof through holes 98 in parall el
with the direction of flowing water. A conplex turbul ence of water is
formed in a part where tap water is discharged fromthe conduit to the

downst r eamg?ésgﬁe Y hsRle! A HE cSn i %aﬁf §?9fs€§°§%g@¥e‘fi‘riesﬂ&eﬂ6y%§? i g Fhleg‘;er

wat er by rn proauces nol ses an rati ons. owrectityling cy

96 has a f pieuitQRarod2 ERedrd fitd B9 sh&tpondbdresdl ol RfdrhliRVhRguRtselppfitd iflgRs not
transmt noises and vibrations to the downstream side. Exanplé 6 10

[ 0045] FI GXdiréefioa of andwIW( th: balles6l io pedsteddagailst tHeassers®héle @8ab bldckwhe bwa
principal part of a water saving valve of Exanple 6 that includes a check
val ve and idflwes¢rr dthes,i wateropaenbursts out from the air sRgfoarporindf). t ther¢ fG®, a sH¢wdr and
14(b), the check valve 64 of this exanple is cylindrical and can nove
freely i A hpad $tei y@pdrvinga water bloging fingHen atdbe dawasteeaacitdseanke fiteddy nay
be manufactured by usin tal. or plastic. The check val ve includes a

cyl i ndri caPro¥iing %ﬁ cgefkg'ﬁg%aﬁﬂﬂlﬂéfe‘gr %@PPBH“B@: The area of the gap 88
fornmed between the cylindrical section 92 and the inner wall of the air
suction port 30 is sufficiently smaller if conpared with the area of the

axi al hol eEEQm ]"]h@ bul ged section 94 is arranged at the outer periphery of
an end of the gy I ndrical section 92 and positioned between the eaves

section 46[ppi2f he 205! mwa&plzggﬁsl%o{w% e a-Be fted o hakAs: shvaadle of

section 56 of the conduit part as a function of limting any nove

of the ayl Exdnpleal F3@ctd(anisQ2ongimdidaheross-sectongd] iviey pdthe fier drel RIGe 12@nchui t

part 32. [0046] As shown in FIG 14(a), when air is sucked in along the

di recti on aperapactive Refw afithe fiklerai r suction port 30 toward the conduit, the

cylindrical section 92 entirely gets 25 into the air suction port 30 as it
i s pushed by the ainipstenge ofsontaining g filteral? iaflp whter reseiyinigdlask ope 18I 8t t he

cyl o cal SeeLLon O TeRE TS ul B R S e e TN
oLt "0 0 BRNRLTT AL B B b L e condur part 32
15 [0043] Generally, a net-like filter is pinched in a connecting part of piping. However,
in the case of the water saving valve 10 according to the present invention, a filter is
contained in the watér receiving flask part 18. As a result, the water saving valve 10 itself
is made to have a filtering function. The filter 72 is supported by legs 74 and can be
removably fitted into the water receiving flask part 18 so that it can be served with ease.

20 Additionally, as a result, any foreign object can be prevented from entering into the air

suction port 30 or the like.

Example 5
[0044] FIG. 13 is a perspective view of a flow rectifying cylinder to be fitted into a
25 water saving valve of Example 5.
The flow rectifying cylinder 96 is arranged at the downstream side of the
conduit. The position indicated by a chain line in FIG. 1 is suitable. Only the sleeve 50 is

extended in the downstream direction and the flow rectifying cylinder 96 may preferably



20 of the axial hole 90 of the cylindrical section 92 is pressed agai nst
the eaves-like section 46. As a result, the axial hole 90 of the
cylindrical section 92 is closed to prevent tap water fromflow ng out from
the air suction port 30 through the axial hole 90 of the cylindrical
section 92. 5 [0047]FIG 15(a) is a perspective view of an exanple of check
val ve that can be enployed for the exanpPe of FIGS. 14(a) and 14(b) and
FIG 15(b) is a longitudinal cross-sectional view of an exanple of check
val ve obtai ned by nodifying the shape of the bul ged section. As shown in
FI'G  15(b) be bhigpoetelli Bydand aibidse séduded &2 tHeeyngr freicaldfythbalesde 50. pTRC Bs6ed
that the outer dianeter of an end of the cylinder becones slightly greater
than the remifyiggylpaict S6hierfenhediby drfaagingneiargé anmber of eoegh hbles %em
slightly smaller than the renmining part thereof. For exanple, it can be
processed pirehel@atethe dire¢tonaaidloevive seter. bé@omhxémbwnfzwfrwatetgslfpmhd wal
section 92 as shown in FIG. 15(b) by using_a thernoplastic material

heating anP&h#here tem@aley IS disrdareed fmmogw toghey d@W{W@SI@MﬂW faw
force. The check, .val ve i erabl act ure usin Ilcon
o5t or St HESTFELOR) W dtERGORERE ShvaE s ahpwRanees nones SeErRRfs o oh
a check va b ugh
To(dy. [ 0oSrtdy ARG 08 MR o i FRE RO b B Dok Bl
view of 8 GBlihdaher nbisEARIVIRHbNG0 YR dfmebdiisideal i ng the operati on of
the check valve thereof. As descri 20 above by referring to FIG 14(a),
the cylindrical section 92 entirely gets into the inside of the air suction
port 30 as shown in FIG 16(a) when air is sucked into fromthe air suction
port 30 anBxampld®th ends of the axial hole 90 are opened. Then, as a water
flow indicated by a chain line in FIG 16(a) arises at the air suction port
30, the 18yl00ASK i calFi6&ci #ehand 146))-%@11:81@@@1@@1 grosseseioipondh evienet efr a fprioeipalThus,
as shown in FIG 16(b), it is brought into a state 25 where the_ bul ged
section 94 Rast Qfrewaten SAYRE Vakve 10f &xamplest thak includes |aoqhealsvalw aﬂ‘#\é“‘isﬁﬁ@rlts

di ameter of th aX|aI hole 90 is made slightly smaller at the eaves-like
section 46 ®FF8"strong force is exerted to press the cylindrical section

h I I
o2 Bgal et b e R BSB89 WIED LB B B peb g 1

iIc na erlal
bul ged sec I i t ct
et ne” ogiBRriPd 4nd AR rau fﬁ%‘ﬂaﬁ“’ﬁgﬁ% e ﬁg%h“"%ﬁﬁ“g*ﬂe%F?% LRGN

section 19264 ﬁlaP%trhahuf@hﬂE@bwsmg infeghl r §m§ﬁc arkt dledsilfe Hchfies & cymideichil |
the cylindrical section 92 partly swells under hydraulic pressure and is

pressed agsdctisii 92 hed & bokged wedtion 8. The askalof thesiap88dBrmal ietwéen the uglindrieel
cylindrical section 92 and the bul ged section 94 substantially conpletely
bl ock the aeetionf dndrthpomer 8ollod theraiwsmetiomport B0 iy ouffi¢icmly sryaltenif compsbesian i n
FI G 16(b) 0050] On_t he ot her hand, when the Bressure in the inside of the
air sucti owithdhe arggof the axial hole 90.” The bulged section 94 is arranged at the outer periphery
of an end of the cylindrical section 92 and positioned between the eaves section 46 of the
20 sleeve 50 and the surface of the large diameter section 56 of the conduit part 32. It hasa
function of limiting any move of the cylindrical section 92 from the air suction port 30 to
the conduit part 32.
[0046] As shown in FIG. 14(a), when air is sucked in along the direction of arrow R
from the air suction port 30 toward the conduit, the cylindrical section 92 entirely gets
25 into the air suc.tion port 30 as it is pushed by the air flow. As a result, an end of the axial
hole 90 of the cylindrical section 92 is opened to the side of the gap 48. Thus, the

cylindrical section 94 cannot prevent air from being sucked in. On the other hand, when

tap water tries to flow out from the conduit part 32 toward the air suction port 30, an end



reduced, the cylindrical section 92 shrinks under the atnospheric pressure
to produce a 10 | arge gap between the air suction port 30 and the '
cylindrical section 92 as shown in FIG 16(c). As a result, the cylindrical
.section 92 is drawn into the inside of the air suction port 30 to restore
the state illustrated in FIG 16(d). Wth the above-descri bed arrangenent,
air is allowed to be sucked in fromthe28ir suction port 30 and tap water
is prevented fromflow ng out through the air suction port 30.
Additionally, the check val ves of exanples 15 shown in FIGS. 14(a) and

14(b) and 5 55-axihPhalk %rﬂﬂﬂggylmfg}d %Eﬁ‘or? b% gﬁcuﬁﬂégs@h lagaiﬁ%trfg% @e\m}%@%kgggﬁﬁm .

optimum as parts to be fitted into the air ction por ose di nensi ons

are sever algMAd d PFRURS the akisl hBRI 90bLtheSHENIGERL GKetionl 92K (bR EHradvatpages
of | ow cost and easy servicing. 20 Industrial Applicability [0051] A water

savi ng val weteadoat diomgng out frempthe sentudtioviepri 86 thipudieked apiablhdlerodt be the
purpose of saving water that is supplied by way of piping froman
artificial leylindridat sectien P2ty. The water saving valve mixes air with tap

water to _an appropriate extent and, at the same tipne, increases the speed
of wat er 5108471 As” BIG-ekXipris & persrestivg vieay phgn wapmplecefrchegl yalvethat cag be

tit f t i t.signifij tl I i t he feeli wh
T wat or TS RPELRE MR IS AP AR TP iﬁdlaéi‘s?ﬂ painyfigal rods "
di sch i . i hanpd h i . . T
L serar ot PSGIRRE) kool kSR R0l 0P SHURCh SRR e UL ER, o0

fields of hymRA&4hvi ties including hotels, public baths, 22 sw mm ng
pool s and sports clubs and al so reduces em ssion of global warm ng gas.

Therefore, the wategs siamimeh FabVes5®F e diyigdical sh@iddl €5 ety profeddly &R %an
broadly find applications in various fields where water is required to be
consuned Onprocesatd that thewmsdr didmaert of ahanl ofathe sgliider bbecdiadsedlightlye gisatpn shani St
the remaining part thereof and the inner diameter thereof becomes slightly smaller than
the remaining part thereof. For example, it can be processed with ease in the above-
described manner to form a cylindrical section 92 as shown in FIG. 15(b) by using a
thermoplastic mate;ial, heating an end of the cylinder to become soft and exerting external
15 force. The check valve is preferably manufactured by using elastic silicon resin or the like
in order to make it function well. The opefation of such a check valve will be described
below by referring to FIGS. 16(a) through 16(d).
[0048] FIGS. 16(a) through 16(d) are longitudinal cross-sectional view of a main part |
of a water saving valve, illustrating the operation of the check valve thereof. As described
20 above by referring to FIG. 14(a), the cylindrical section 92 entirely gets into the inside of
the air suction port 30 as shown in FIG. 16(a) when air is sucked into from the air suction
port 30 and the both ends of the axial hole 90 are opened. Then, as a water flow indicated
by a chain line in FIG. 16(a) arises at the air suction port 30, the cylindrical section 92 is -
pushed to move by the water flow. Thus, as shown in FIG. 16(b), it is brought into a state
25 where the bulged section 94 is pressed against the eaves-like section 46. If the inner
diameter of the axial hole 90 is made slightly smaller at the eaves-like section 46 side,
strong force is exerted to press the cylindrical section 92 against the ea\./es-like section 46.

[0049] When the bulged section 94 is partly formed by using an soft and elastic



[0052] 10: water saving valve 11: upstreamend 10 12:water pipe 13:
downstream end 14: upstream side |ink nmechani sm part 15: piping 16: shower
head 15 17:tap 18:water receiving flask part 20: tapered hole part 21:
through hole 30:air suction port 20 32:conduit part 34:one end of conduit
part 36:other end of conduit part 38:flow path of conduit part

21 '

plastic material, the bulged section 94 is partly deformed and airtighﬂy brought into

contact with the eaves-like section 46. On the other hand, when the cylindrical section 92

is partly formed by using a soft and elastic plastic material, the cylindrical section 92

partly swells under hydraulic pressure and is pressed against the inner wall of the air

5 suction port 30. Thus, the cylindrical section 92 and the bulged section 94 substantially

completely block the air suction port 30 to prevent water from flowing out as shown in
FIG. 16(b).

[0050] On the other hand, when the pressure in the inside of the air suction port 30 is

reduced, the cylindrical section 92 shrinks under the atmospheric pressure to produce a

10 large gap between the air suction port 30 and the cylindrical section 92 as shown in FIG.

16(c). As a result, the cylindrical section 92 is drawn into the inside of the air suction port

30 to restore the state illustrated in FIG. 16(d). With the above-described afrangement, air

is allowed to be sucked in from the air suction port 30 and tap water is prevented from

flowing out through the air suction port 30. Additionally, the check valves of examples

15 shown in FIGS. 14(a) and 14(b) and FIGS. 16(a) through 16(d) are structurally simple and

hence optimum as pé.rts to be fitted into the air suction port 30 whose dimensions are

several millimeters. Furthermore, such check valves provide advantages of low cost and

easy servicing.

20 Industrial Applicability
[0051] A water saving valve according to the present invention is developed for the
purpose of saving water that is supplied by way of piping from an artificially built facility.
The water saving valve mixes air with tap water to an appropriate extent and, at the same
time, increases the speed of water flow. As a result, the water saving valve can reduce the

25 quantity of consumed water without significantly altering the feeling when tap water is
discharged from a tap, shower head or some other water discharging nozzle to hit the
hands or the skin of the usef. The water saving effect by turn reduces the charge for

consumed tap water in various fields of human activities including hotels, public baths,



44: support body 25 46:eaves-like section 48:gap 50: sl eeve 54: downst ream
side link mechanismpart 56: |arge dianeter section 57.: small dianeter
section 64:check valve 66:ball 5 68:tapered hole 70:stopper 72:filter
74:1eg 76: mal e screw section 10 78:male screw section 80:0-ring

22

swimming pools and sports clubs and also reduces emission of global warming gas.
Therefore, the water saving valve according to the present invention can broadly find
applications in various fields where water is required to be consumed minimally to wash

objects when necessary.

Reference Signs List

[0052]
10: water saving valve
11: upstream end
10 12: water pipe
13: downstream end
14: upstream side link mechanism part
15: piping
16: shower head
15 17: tap
18: water receiving flask part
20: tapered hole part
21: through hole
30: air suction port
20 32: conduit part
34: one end of conduit part
36: other end of conduit part
38: flow path of conduit part
44 support body
25 46: eaves-like section
48: gap
50: sleeve

54: downstream side link mechanism part



82:femal e screw section 84:femal e screw section 86:tapered hole unit 15
87:tapered hole 88: flange 89: rubber ring 90: axial hole 92:cylindrical
section 20 93:gap 94: bul ged section 96:flow rectifying cylinder 98:through

-hole 24 CLAIM5 1. A water saving valve conprising: an upstream
side link nechanismpart for |inking th§3valve to a water pipe;
56: large diameter section
57: small diameter section
64: check valve
66: ball
5 68: tapered hole

70: stopper
72: filter
74 leg
76: male screw section

10 78: male screw section
80: O-ring
82: female screw section
84: female screw section
86: tapered hole unit

15 87: tapered hole
88: flange
89: rubber ring
90: axial hole
92: cylindrical section

20 93: gap
94. bulged section
96: flow rectifying cylinder

98: through hole



5a water receiving flask part for receiving tap water fromthe water pipe;
a tapered hole part linked at an end thereof to the downstream side of the
wat er receiving flask part with the cross-sectional area of its flow path
.gradual I y decreasing toward the other end thereof; a conduit part |inked at
one end thereof to the other end of the tapered hole part 10 and having a

| arge di aneter section of a |large outer2di aneter at the one end side, a
smal | diameter section of a small outer dianeter at the other end side and
a flow path running along an axial part thereof fromthe one end to the
other end w i pviQi formcross-sectional area, the |arge dianmeter section
havi ng an air suction port running through fromthe axial part to the outer
peri pheral surface; 15a sleeve having a support body part rigidly securing
part of an axial hole to the conduit part and an eaves-like section
surroundi nfy t he oAtveaterpavinplvelvalcosprifiage of the | arge dianeter section
having the air suction port with a gap for introducing air fromthe

out si de; and an upstrearg sido link meshanisr gert [fomiknking-tha valyentpamtater gipet i nki ng
the sleeve to a downstream 2Q side ping. 2. The water saving val ve
according to cl aF‘rW‘?‘ier IGgsayiag f aikﬁ@r\/\g’féerceﬁ”é‘lﬁé%“ﬁ&rﬂoﬁswewfff PIR%e t aper ed

hol dth d h

Comon axi o and cAEROsE ToROE B AL REFOT IEreer T s aFntge Brbeat i

part has %e%%igﬁl%aﬂé%a}ﬁ]y w“ﬂ'tkg sglsécq ar%5 %?%tssﬁc%"p%ﬁl a]d}lzhg' dé’@y S nirgom an
en k as a

end to th ereof, ere e water ‘receivin
greater CFQ%@QE@bﬁQ@éndQB@[@Opt t he |nterface of the water recei VI ng fl ask

part and the tapered hole part and the conduit part has a greater
cross-sectional af eshdait pahtdinkBd f drRGdherbéfero GRNGSHE end of the tapered hole part

10 and having a large diameter section of a large outer diameter at the one end side, a small
diameter section of a small outer diameter at the other end side and a flow path running
along an axial part thereof from the one end to the other end with a uniform cross-
sectional area, the large diameter section having an air suction port running through from
the axial part to the outer peripheral surface;

15 a sleeve having a support body part rigidly securing part of an axial hole to the
conduit part and an eaves-like section surrounding the outer peripheral surface of the large
diameter section having the air suction port with a gap for introducing air from the

outside; and

a downstream side link mechanism part for linking the sleeve to a downstream

20 side piping.

2. The water saving valve according to claim 1, wherein
the water receiving flask part, the tapered hole part and the conduit part are
connected in series so as to show a common axis and each of the water receiving flask
25 part and the conduit part has a substantially uniform circular cross-section all the way
from an end to the other end thereof, whereas the water receiving flask part has a greater
cross-sectional area at the interface of the water receiving flask part and the tapered hole

part and the conduit part has a greater cross-sectional area at the interface of the conduit



25 part and the tapered hole part. 3. The water saving valve according to
claiml or 2, wherein the upstream side |ink nechani smpart, the
wat er receiving flask part, the 5 tapered hole part and the conduit part
.are integrally formed while the sl eeve and the downstream side |ink
mechani smpart are integrally forned; and the sleeve is rigidly
secured to the conduit part by nmeans of2a male screw forned on the outer
peri pheral surface of the large di aneter section or the small dianeter
section of the conduit part and a female screw forned at part of the axial
hol e of th@aghREMR tagePedthold P&t Wat er saving val ve according to claim1 or 2,
wher ei n t he upstream side |ink nechani smpart, the water receiving
flask part and the conduit part are integrally forned and the sl eeve and
t he downstream side |ink mechanismpart are integrally formed; 15the
t aper ed had.e par tTheswater sagingralveyacsmpmgdt ebhirnd @, wheteen r enovably fitted
into the water receiving flask part; the water receiving flask part and the
condui t part ar e the mRreEeamo sidgclhinkomesharbsm veayt, dhe avaterr taegivingo flask agitnthea
cross-sectional area smal|er than the conduit part; and. he
sl eeve i s riRsre so@e@ﬂtr ths $aRavE GRE AT lbfagltallﬁoﬁ%%gvﬂ&f; the plepee and dho
formed 20 op. the outar.peripheral surface of, the |ar di aneter section or
the smal | dﬁ’% e glggthﬁgﬁlegpawmp%‘gﬁ{fdfl egf)aél?ttg%%fggfenal e screw formed at
part of the axia 1 c1 9. r i i ng
to any of clai nsk}f%?%sggsg%élgg S\%hgrg%?onthg cordif M l!F}t Iﬁ%ﬁl\éroggsﬁ{ @%gﬁfgﬁgﬁﬁ% ea
of the flownRRd &teipéri@%eﬁpaﬂfufcéfﬁﬁfe}l?ﬂgé dReer Lettsh G tBALSEAI aﬁrﬁe:cf@{%ﬁétﬂﬁ sum
e e

of the cross-sectional area o ow path of the other end o
tapered holof tixaddndain @attt bed & f@nsle s@ewifomadd Apaa of thetdytal Able of e slesveport .
10
4, The water saving valve according to claim 1 or 2, wherein
the upstream side link mechanism part, the water receiving flask part and the
conduit part are integrally formed and the sleeve and the downstream side link mechanism
part are integrally formed;
15 the tapered hole part is structurally separated so as to be remoVably fitted into

the water receiving flask part;
the water receiving flask part and the conduit part are linked to each other by
way of a through hole having a cross-sectional area smaller than the conduit part; and
the sleeve is rigidly secured to the conduit part by means of a male screw formed
20 on the outer peripheral surface of the large diameter section or the small diameter section

of the conduit part and a female screw formed at part of the axial hole of the sleeve.

5. The water saving valve according to any of claims 1 through 4, wherein
the cross-sectional area of the flow path of the conduit part is made to be greater
25 than the sum of the cross-sectional area of the flow path of the other end of the tapered

hole part and the cross-sectional area of the air suction port.

6. The water saving valve according to any of claims 1 through 5, wherein



26 a check valve that allows air to be sucked fromthe air suction
port toward the conduit but prevents tap water fromflow ng out fromthe
conduit part toward the air suction port is contained in the inside of the
air suction port. 5 7. The water saving valve according to claim®6, wherein
t he check valve has a cylindrical section that can freely nove in the
inside of the air suction port, the aredéof the gap forned between itself
and the inner wall of the air suction port being sufficiently small if
conpared with the area of the axial hole, and a bul ged section arranged at
the outer peripheyyheek vaRe SR aHBGE a0 Ve dubledCitbhNEE bt BhctRBCSIrP R whPd aed

| ocat ed between the eaves of the sleeve and the outer surface of the

condui t parchbndiit bitprieverty tdppwatep fronh Elotlihd DO froml the @ehdn phit agwhrdethaiair
suction port to the conduit part; and the check valve rel eases the
axi al hol e seatibnofort iReontyined dit the ahsideafi the air bedtivagiortt he eaves of the sl eeve
and the outer surface of the conduit part to press the axial hole end of
the cylindrical section against the eaves and prevent tap water from
flowng out fromthe 15 air suction port through the axial hole of the
cylindriéal- secti b Hiaevingeabreassifnede claip oaheiein | owi ng out fromthe
conduit part toward.th ir.sucti.on part when air .is sucked jn.from.the air
suction port t owdPehee vARRAR £ o PrRRleeitRaCiah BRI R R S any
of claims J_t : [ej [ el Vi f NS a
i1 ter or it PRt e RER &t ne B B Berk BTt e P el e SRS
vater savi §a¥RIpss ReeLEAGRZnlP sAEN in:oxﬁbﬁ‘eH”%vi&l THRrLLOBE the NRATRIE) Adfd ow
rectifying cylinder having a large nunber of through holes extending in 25

paral | el WtlpetiRectibn' £fhpeNatahe BaxbEper éﬂh@w dfSanfin@\sbElRM Fithd HRindeaISEERRAM
side of the conduit. 27 structure and the downstream side |ink nmechani sm

part is lfacadtlocakel letdvesrathe eatasufithe sleove sivketho petar sarfac afetht icokdurepdrato sm
part is made to be a female screw structure and the downstream side |ink
mechani sm pianit anysmeregief the cyléndsicaleseetiaroireny the pinsuagion port to the conduit part; and

the check valve releases the axial hole end of the cylindrical section between the

eaves of the sleeve and the outer surface of the conduit part to press the axial hole end of

the cylindrical section against the eaves and prevent tap water from flowing out from the

15 air suction port through the axial hole of the cylindrical section under the pressure of tap
water flowing out from the conduit part toward the air suction port when air is sucked in

from the air suction port toward the conduit.

8. The water saving valve according to any of claims 1 through 7, wherein
20 the water receiving flask part contains a filter for trapping any foreign object(s)

getting into tap water.

9. The water saving valve according to any of claims 1 through 8, wherein
a flow rectifying cylinder having a large number of through holes extending in

25 parallel with the direction of water flow is provided at the downstream side of the conduit.

10. The water saving valve according to any of claims 1 through 9, wherein

either the upstream side link mechanism part is made to be a male screw
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structure and the downstream side link mechanism part is made to be a female structure or
the upstream side link mechanism part is made to be a female screw structure and the

downstream side link mechanism part is made to be a male screw structure.



